T he global food system is inherently contradictory. On one hand, it is extremely complex. For example, stakeholders range from the 570 million farmers producing food around the world 1 to the numerous agribusinesses, traders, policymakers and logistical systems that bring food to the consumer. On the other hand, the global food system is also alarmingly simple, with trade of only a few crops -wheat, maize, rice and soybeanand fertilizers underpinning global food security 2 . In particular, lack of crop diversity potentially introduces vulnerabilities 3 through, for example, uniform susceptibility to crop diseases and pests. Together, these contradictions introduce significant risk into the global food system, a situation only recently recognized by the US government 4 and international institutions. This risk is not well understood because, similarly to the global financial system, our understanding of the evolving food system is surprisingly nascent and incomplete. In this issue of Nature Sustainability, Tu and colleagues 5 advance our understanding of this risk through their analyses of the impacts of international food trade on the sustainability of resources linked to food production.
The global food system is a prototypical complex system that is 'never completely knowable' 4 with dynamics characterized by non-linear processes, and given to surprises (that is, emergent outcomes, such as unforeseen famines). Thus, recent efforts to advance food security have focused on a systems approach, which considers contextually the multiple elements of a food system, from farmers to crops to logistics and policies 4 . Researchers have made progress understanding key characteristics of global food trade (Fig. 1) . For example, a 2018 study quantified trade communities in the international markets for the top agricultural commodities, such as wheat, soybean, rice, sugar and poultry meat 6 . Another examined the risk of transporting food in a system dominated by just-in-time business models with low inventories 7 . However, the link between these foodsystem-characteristics and the natural resources that support food production (such as croplands, forests and fisheries) remains poorly characterized. To make progress, new conceptual approaches are needed to help clarify the dependencies and feedbacks between food production and natural resources.
Tu and colleagues 5 use network approaches to link characteristics of the food system with the natural resources supporting food production. The authors simulate resource dynamics to understand the effects of local and remote food use. This remote use of food occurs through a 'network of interactions' 5 driven primarily by trade. They identify two resource states -depleted or sustainably used -and then analyse a range of drivers, including globalization, to assess how the system's resilience depends on the properties of the interaction network. In this context, resilience refers to the ability of the food system to respond to disruptions, both internal and external, to maintain its ability to function 8 . The authors find that resilience generally depends on the network's interconnectedness, modularity (degree of compartmentalization) and structure (how nodes are connected to other nodes in the network). Worryingly, they also find that the global food system's resilience has decreased in the past few decades due to increases in connectivity, largely driven by trade. This intuitively appealing insight carries a caveat, though, because the approach is highly stylized. Although the analyses offer important insights, more granular analyses are need to capture the real-world nuances of the actual global food system. For example, how does the construction of a new maritime port and roadways in Brazil impact natural resource depletion in the Amazon? Or, do the ecosystem impacts of surfacewater irrigation differ in arid versus tropical regions? Only through more-detailed studies can science-based assessments of foodsystem resilience and sustainability be made actionable.
Promoting resilience in the global food system remains a daunting challenge. Adopting a systems-based risk assessment framework 4 could help us to better understand key vulnerabilities. Such a framework would promote analyses that integrate data and analyses from diverse disciplines -economics, agriculture, policy, hydrology, ecology and social science -to identify key vulnerabilities and help develop pathways to improve system resilience. This multidisciplinary approach will help us to understand the relationship among foodsystem dynamics, resource sustainability and resilience so that findings can then be communicated to international actors such as the United Nations Office for Disaster Risk Reduction, national governments and agribusinesses to bolster resilience in the global food system. 
